The 1 H and 13 C NMR spectra of the neo-clerodane diterpenoid scutecyprin were completely assigned by using a combination of 2D NMR experiments, which included 1 H-1 H COSY, HSQC, HMBC and NOESY sequences.
Many neo-clerodane diterpenes with insect antifeedant activity have been isolated from the genus Scutellaria (family Labiatae) [1] . In a continuation of our search for such compounds [2, 3] we have studied S. altissima and S. galericulata. From the first of these species we isolated scutecyprin (1) and carried out a full assignment of its 1 H NMR spectrum, which helped us elucidate the structures of two positional isomers, neoajugapyrin A (2) and scutegalerin A (3), recently isolated by us from the second species [4] .
Scutecyprin has been previously isolated and identified by Bruno et al. from the aerial parts of S. cypria var. elatior [5] . The authors assigned nearly all the carbon signals without 2D techniques, but eleven 1 H NMR signals were not assigned: viz. those at 1, 1, 3, 7, 7, 8, 10, 12, 12, 14 and 14. We have revised the structure of ajugapyrin A (reported as 1β-hydroxyscutecyprin [6] ) to neoajugapyrin A (reported by us as 3β-hydroxyscutecyprin [4] ) and the correct assignment of the H-1, H-1 and H-10 signals in both neoajugapyrin A and scutecyprin played an important role in our decision. Comparison of the carbon signals at C-4, C-18 (see Table  2 in [4] ) and C-10 in both compounds and scupolin G [7] and 14,15dihydrojodrellin T [8] also supported the newly proposed structure. Thus, considering the important biological properties of neoclerodane type diterpenes [9] , it seems appropriate to report the full spectral assignment of scutecyprin. Another important feature of this study is that scutecyprin is reported for the first time from S. altissima.
Scutecyprin has the molecular formula C 27 H 38 O 8 . Its structure and the numbering of the atoms are given in Fig 1. The 1 H-broadbanddecoupled 13 C NMR spectrum of 1 showed 27 signals and 21 resonances (5x CH3, 7x CH2, 9x CH) by DEPT. The carbon signals are indeed very close to those reported by Bruno et al. [5] , the maximum deviation being 0.49 ppm for C-2'; the compound itself was identified by this comparison. The 2D NMR spectroscopic data (see Table 1 ) confirmed the assignment of 1 H and 13 C signals given earlier [5] . Moreover, their assignment was used as a starting point for spectral analysis. In the following paragraphs the most important arguments for assignment of the above mentioned eleven 1 H signals are given. In the discussion, use is made of 1 H and 13 C NMR spectral data and 1 H-1 H COSY and 1 H-13 C HMBC correlations given in Table 1 ; 2D NOESY cross peaks and atom distances are presented in Table 2 . The complete spectral data and enlarged detailed sections for multiplets and cross peaks, together with quantum chemistry results are included in 'Supplementary Data'.
H-1assignment. The multiplet structure at δ 2.36 ppm (1H, apparent dtd) correlates in the HSQC experiment to the δ 28.45 methylene carbon signal; its counterpart in the HSQC (H-1i.e. with the same C 28.45) is one of the five proton resonances overlapped in the  H region between 1.68-1.59 (H-1. There is also a weak HMBC correlation  H 2.36- C 67.27 (C-2) and four 1 Table 2 ), which specify the C-18 protons assignment; they confirmed the previous reports -a NOE experiment had established the H-18B-H-6relationship in ajugarins for A ring chair structures [10] , and jodrellin B as C-2, C-19 oxygen bridged (boat A ring) [11] . [12] than the first one, which is consistent with dihedral angles H-1-C-1-C-10-H-10and H-1-C-1-C-10-H-10(calculated by quantum chemistry 4.5 o and 123 o , respectively). The HMBC correlations for H-10 to C-1, C-4, C-9 and C-20, as well as H-11-C-10 and H 3 -20-C-10, confirm this assignment.
H-12and H-12 assignments. Bruno et al. could not obtain an
unambiguous assignment for C-7, C-12 and C-14 (reported as  C 32.6, 33.1 and 33.5, with a statement "assignments may be reversed") [5] . In our 1 H-broadband-decoupled 13 Here it is interesting to note a NOESY correlation between H-12and H-10 The molecular geometry calculated by quantum chemistry represents the most stable conformer of scutecyprin and does not account for possible rotation around the C-10 -C-11 bond. In solution, such rotation is possible, and that is why the distance between H-12and H-10 varies with time. A minimum distance of 1.82 Å between H-12and H-10 is found when the dihedral angle C-10 -C-9 -C-11 -C12 is changed in the 0-360 o range, thus justifying this NOESY correlation (see Table 2 ).
H-14 and H-14 assignments. As mentioned above, the carbon signal of C-14 is close to those of C-7 and C-12, but in the HSQC spectrum the cross peaks of the methylene protons at C-14 are distinguishable from those of the C-7 and C-12 methylene groups. The COSY and HMBC correlations of  H 1.68 listed in Table 1 prove that it is for one of the C-14 protons; the same refers to The 13 C NMR spectrum of scutecyprin was searched in a database of nearly 39,000 fully-assigned 13 C NMR spectra. The search method, the so called interpretive library search [13] , retrieves substructures common to both the unknown and reference compounds and estimates the probability of substructure-presence by comprehensive statistics. Two of the retrieved substructures with high estimated prediction accuracy contain a hexahydrofurofuran moiety, thus confirming, at least, the 13 C assignment of its carbons. The predicted chemical shifts by quantum chemistry calculations given in the "Supplementary Data" section support most of the assignments discussed above; only for H-1 and H-1 were the order of the predicted shift values reversed from that of the experimental ones. The 13 C shift predictions have a standard error of 7.2 ppm with a maximum deviation of 13.9 ppm (for carbon 3') and those for the 1 H shift have a standard error of 0.44 ppm with a maximum deviation of 1.3 ppm (for H-3).
Experimental
General: 1 
Computational details:
To verify the proposed assignments, quantum chemistry calculations were performed by using Gaussian 98, Revision A.7 [14] . For the geometry optimization the B3LYP density functional with a 6-31G(d) basis set was used, and for the 1 H and 13 C NMR spectra prediction the B3LYP / 6-311+G(2d,p) calculations were carried out at the optimized geometry. The interatomic distances in the optimized structure are presented in Table 2 , together with NOESY correlations.
Supplementary data:
Tables of complete spectral data and the 1 H NMR, 13 C NMR and 2D NMR spectra (with enlarged detailed sections for multiplets and cross peaks) are included in a "Supplementary Data" section.
